Introduction
The study of radiation damage to materials used to build containers for a fusion reactor requires a beam of neutrons with energy peaked at 14 MeV and with a total flux of 2 1014 neutrons/cm2 sec in order to carry out tests in a reasonable time scale. This report describes a Deuteron Linear Accelerator, utilizing an Alvarez structure, which is designed to produce neutron energy and flux of the above values by allowing a 30 MeV deuteron beam of 100 mA continuous current to strike a liquid lithium target. A second report1 describes the neutron spectrum obtained by this process.
Basic Machine Parameters
The basic machine parameters are summarized in Table I , together with the expected output beam parameters. The beam size and current density at the target is not discussed here since it will be determined largely by the requirements of the target and transport system. 
Injection System
The proposed injection system is shown in schematic form in Fig. 1 . It utilizes two 500 kV, 500 mA dc generators each feeding a single gap accelerating column, one with a D+ and the other a D-ion source. The ion sources will be of the duoplasmatron type capable of delivering up to 500 mA of deuteron current. An electromagnetic bunching scheme 2 utilizing a bending magnet and a coaxial line type radiofrequency accelerating cavity will be used to bunch the beam to within the linac acceptance. This type of bunching will allow optimization of the beam transmission through the accelerating cavities and thus reduce beam losses and hence radiation from the accelerator induced by the beam striking the drift-tubes. Figure 1 is As stated, the accelerator will be an Alvarez structure of conventional, state-of-the-art design. It will be different, however, from existing modern proton linacs in that its duty factor will be 100%, hence particular attention will be paid to the thermal and radiation problems.
At 50 MHz and an acceleration rate of about 0.75 MeV/m, the total length of the machine will be about 40 meters, plus allowance for some drift lengths between cavities. These however will be kept short, about 5X, to avoid longitudinal debunching. In order then to limit the space between cavities, the eight cavities will be contained in a single vacuum 900-1000F. required for the final amplifier. Possible tubes for the desired rf power level are the C.F.T.H. 518 and the EIMAC X 2159. Crow bar protection will be provided for the power supply or to turn off the rf if the beam is interrupted. Twelve inch diameter coaxial line will be used to transport the power from the final amplifiers to the accelerating cavities with an adjustable coupling loop being used to couple the power into the cavity. The master reference line will be fed from a drive system utilizing a quartz crystal controlled oscillator at low frequency with varactor multipliers and suitable amplification.
Controls and Beam Diagnostics
The basic control system is shown in Fig. 3 . It CONTROLLED ELEMENTS a MONITORS Fig. 3 . Control System Block Diagram.
will make use of local dedicated computers performing real time operations and receiving commands from and transmitting data to a larger central control computer which will carry out computations and interact with an operations console. CAMAC hardware will be used to interface with the local computers and to interact directly in a hard wired fashion with a malfunction and machine protection system for the linac.
Because of the huge potential for radiation induced by beam interception, beam losses must be kept to a minimum and a radiation monitor system with various types of monitors including detectors in each drift tube of the high energy end will be an important diagnostic tool. Non-intercepting instrumentation will include a dc beam transformer,3 rf position4 and bunch length5 detectors and residual gas profile monitors. The accelerator will be housed in a 20-ft wide shielded tunnel with the beam height 5 ft below ground level. Adjacent to the tunnel a light structure will house the rf systems and adjoining assembly area. The control room which is located at the high energy end of the machine will monitor the experimental areas as well.
With the use of local comeuters and CAMAC controllers, we expect to greatly diminish the need for a large number of cables. Downstream from the accelerator the experimental building consists of a staging area with the necessary hot cells built on top of the target caves. The material samples to be irradiated will be transferred from the staging area to the target through a duct system. The lithium target circulating and cooling systems is housed adjacent to the experimental area. This loop circulates 400 gpm of liquid lithium and dissipates 3.5 MW in a heat exchanger to air.
Target System
The target system is shown in schematic form in 
